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Abstract. The transformation of the agricultural sector towards sustainable development requires effective
financial mechanisms to implement environmentally oriented technologies and management practices. The
study aimed to analyse the efficiency and specific features of applying modern financial instruments to promote
resource-saving practices in the agricultural sector and to develop recommendations for their optimal use.
The methodology combined quantitative and qualitative analytical methods, using systemic, comparative, and
statistical analysis of 4 efficiency indicators for financial instruments across 10 countries worldwide for the
period 2020-2024. An Efficiency Composite Index (ECI) was developed based on five key components of resource
efficiency using descriptive statistics, correlation, and multiple regression analysis. The study revealed that green
loans (34.2% of total funding) and government subsidies (28.7%) were the dominant sources among eight types
of financial instruments. Green loans demonstrated the highest efficiency in increasing resource efficiency (82.7
points) and the strongest correlation with reduced water consumption (r=0.89), as shown by the example of the
Danish company Arla Foods, which, after securing a €750 million green loan, reduced its water consumption by
23% and energy by 18%.Government subsidies proved most effective in improving environmental performance
(79.8 points), as confirmed by the experience of the German organic farming support programme. Cluster analysis
identified three groups of countries: “Innovation Leaders” with an average ECI of 86.7 points (Denmark, the
Netherlands), “Stable Performers” with an ECI of 76.4 points (Germany, France, the USA, Canada), and “Developing
Countries” with an ECI of 62.8 points (China, India, Ukraine, Poland). A significant synergistic effect was identified
from the combined use of government subsidies and private investment (synergy coefficient of 1.34) and the
universality of microfinance with the lowest variability between countries (12.7 points difference). Multiple
regression analysis confirmed a statistically significant model (R2=0.78), where the greatest impact on efficiency
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is exerted by the volume of green financing (=0.34) and the share of subsidies in Gross Domestic Product
(B=0.28). The practical significance of the study lies in the potential to apply the developed index to monitor and
evaluate the effectiveness of national financial support programmes for resource efficiency

Keywords: green lending; environmental finance; resource efficiency; subsidy support; efficiency composite index;

synergistic effects

INTRODUCTION

The agricultural sector faces unprecedented challeng-
es: ensuring food security while simultaneously re-
ducing negative environmental impacts and rationally
using natural resources. The intensification of agricul-
tural production has led to significant soil depletion,
water pollution, and reduced biodiversity, underscoring
the need to find effective mechanisms to promote re-
source-saving practices.

Global population growth, which is projected by
the Organisation for Economic Co-operation and De-
velopment and the Food and Agriculture Organization
of the United Nations (OECD-FAQO, 2024) to reach 9.7
billion people by 2050, requires a 60-70% increase in
food production, creating additional pressure on agro-
ecosystems. Studies show that traditional approaches
to financing the agricultural sector do not provide suf-
ficient impetus for the implementation of environmen-
tally oriented technologies and resource-saving prac-
tices. Traditional approaches to agricultural financing
often fail to account for environmental externalities
and the long-term consequences of intensive use of
natural resources. According to FAO data (2024), this
results in short-term economic benefits being achieved
at the expense of long-term degradation of natural
capital. Consequently, there is a need to develop and
implement innovative financial mechanisms to stimu-
late the adoption of resource-saving technologies and
environmentally oriented management practices. The
concept of green finance is becoming increasingly rele-
vant in the context of the agricultural sector’s transfor-
mation. According to Eurostat data (2024), this concept
involves the integration of environmental criteria into
financial decision-making processes, which facilitates
the direction of investment into projects that provide
both economic and environmental benefits. Financial
instruments that internalise environmental externali-
ties and create economic incentives for implementing
resource-saving practices are particularly important.

Financial instruments play a key role in the transi-
tion of the agricultural sector to a sustainable devel-
opment model. O. Liubkina et al. (2019) emphasised
the importance of financial mechanisms for promoting
the innovative activity of enterprises, especially in the
context of implementing resource-saving technologies.

Y.Du & W.Wang (2023) investigated the role of green
finance in agricultural development, establishing its
positive impact on reducing environmental pollution.
S. Liu & Y. Wang (2023) analysed the effect of green
financial pilot zones on promoting environmental inno-
vation, demonstrating the significant potential of finan-
cial instruments to transform the agricultural sector.
M. Wang’s (2023) research showed that green finance
policy significantly increases the efficiency of green
innovation in the manufacturing sector, with direct
relevance to agricultural production. A. Mykhailov et
al. (2021) substantiated the necessity of using invest-
ment instruments to manage innovative transforma-
tions of the agricultural sector in the context of globali-
sation. M. Abduh (2019) examined the role of Islamic
social finance in achieving the Sustainable Develop-
ment Goals, particularly in the field of food security and
sustainable agriculture.

M. Al-Daihani et al. (2024) proposed an innovative
model of Islamic crowdfunding for the agricultural sec-
tor, demonstrating the expansion of the range of avail-
able financial instruments. N. Boltianska et al. (2021)
substantiated mechanisms for energy saving in the
agricultural sector, which is an important component
of resource-saving practices. Despite numerous stud-
ies, issues regarding the comprehensive use of various
financial instruments to stimulate resource efficiency,
the optimal combination of market and state financial
support mechanisms, and the adaptation of interna-
tional experience to the specifics of national agricultur-
al systems remain insufficiently studied. Furthermore,
mechanisms for evaluating the effectiveness of finan-
cial instruments in terms of achieving environmental
goals, as well as their impact on the competitiveness of
agricultural enterprises, require further investigation.
An important aspect is also the research into the role
of digital technologies in increasing the efficiency of
financial instruments for promoting resource efficiency.
The development of financial technologies opens new
opportunities to create innovative financing mecha-
nisms that can provide a more accurate assessment of
environmental outcomes and automate financial sup-
port processes. Studies show particular relevance in
studying the potential of blockchain technologies to
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ensure transparency and accountability in the use of
funds directed towards resource-saving projects.

The aim of the study was to analyse the efficien-
cy and specific features of applying modern financial
support mechanisms to stimulate resource-saving
practices in the agricultural sector and to develop
differentiated recommendations for their optimal use
for different groups of countries. To achieve this aim,
the following research objectives were formulated: to
evaluate the efficiency of different types of financial
mechanisms for promoting resource efficiency based
on statistical analysis using an Efficiency Composite
Index (ECI); to substantiate scientific and practical rec-
ommendations for the comprehensive use of financial
mechanisms to increase the resource efficiency of ag-
ricultural production in countries across different clus-
ters of economic development.

MATERIALS AND METHODS

The methodological approach combined quantitative
and qualitative analytical methods. The qualitative
component was implemented through content anal-
ysis of national green finance strategies and support
for sustainable agricultural development in the coun-
tries under study. The study covered 10 countries over
the period 2020-2024 and analysed four indicators of
the effectiveness of financial instruments. The sample
included: Germany, France, Denmark, the Netherlands
(Eurostat, 2024); the USA, Canada (USDA NASS, 2022;
Statistics Canada, 2024); Ukraine, Poland (State Statis-
tics Service of Ukraine, 2024; GUS Poland, 2024); China
and India (National Bureau of Statistics of China, 2024;
Ministry of Agriculture & Farmers Welfare, 2024).

Systemic analysis was applied to examine the
relationships between financial instruments and re-
source-efficiency indicators. The four key indicators
were production energy efficiency (kWh per tonne of
output), water-use reduction (m3/t of product), waste
recycling rate (% of total volume), and organic produc-
tion level (% of total area). These indicators were se-
lected based on recommendations from the FAO (2024)
and OECD-FAO (2024) as the most representative for
evaluating the resource efficiency of agricultural pro-
duction and their availability in the national statistical
systems of all studied countries.

Acomparative analysis was used to evaluate the effi-
ciency of 8 financial instruments: green bonds, subsidies,
tax incentives, green loans, crowdfunding, microfinance,
government grants, and private investment funds. Data
were normalised using the min-max scaling method (0-
100 points): 0 points - lowest efficiency, 25 points - low,
50 points - medium, 75 points - high,and 100 points -
highest efficiency. Statistical analysis was conducted
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for the 10 countries across the four specified indica-
tors using descriptive statistics and Pearson correlation
analysis. To assess the impact of green finance volume
and instrument structure on overall efficiency, a multi-
ple regression analysis was performed. Statistical pro-
cessing was carried out in SPSS 29.0,R Studio 4.3.1,and
Python 3.11. Student’s t-test (a=0.05), the Mann-Whit-
ney U test, and the Fisher criterion were applied.

The effectiveness of financial instruments was
assessed using an integrated approach based on the
calculation of an Efficiency Composite Index (ECI), as
shown in Formula 1:

ECI=0.25xREI+0.20 xROI +
+0.20 x CEIl +0.20 x RCRC+0.15 x ESI, (1)

where REI is the resource efficiency index, ROI is the
return on investment coefficient, CEIl is the circular
economy implementation index, RCRC is the resource
consumption reduction coefficient, and ESI is the envi-
ronmental sustainability index.

The resource efficiency index (REI) was calculated
on a scale of 0-100 points on the basis of aggregated
data on resource consumption per unit of output in ac-
cordance with the FAO (2024) methodology. The return
on investment coefficient (ROIl) was determined as the
ratio of the economic effect generated by the introduc-
tion of resource-conserving technologies to the volume
of investment, based on data from USDA NASS (2024)
and national statistical services. The circular economy
implementation index (CEll) was assessed on a scale of
1-5 points, reflecting the level of waste recycling, re-
source reuse and the degree of closed production cycles.
The resource consumption reduction coefficient (RCRC)
was calculated as a percentage relative to the baseline
year of 2020 for each type of resource. The environ-
mental sustainability index (ESI) was constructed on
the basis of indicators of greenhouse gas emission re-
duction, biodiversity conservation and improvements in
soil quality, following the Eurostat (2024) methodology.

Weighting coefficients for the components of the
composite EClI were determined with consideration
of the structure of the indicators and their interrela-
tionships. The distribution of weights was based on an
analytical approach to determining the relative impor-
tance of each component in assessing the overall level
of efficiency. The highest weight was assigned to the
resource efficiency index (0.25) as the primary indicator
of performance. Equal weights (0.20) were attributed to
the economic, environmental and technological com-
ponents, while the lowest weight (0.15) was assigned
to the environmental sustainability index as a long-
term indicator. The use of statistical databases from



Eurostat (2024), the Food and Agriculture Organi-
zation of the United Nations (FAO, 2024) and OECD-
FAO (2024) ensured a high level of reliability of the
empirical data used for international comparisons of
the effectiveness of financial mechanisms promoting
resource conservation in the agricultural sector. Addi-
tionally, statistical information from USDA NASS (2024)
and national statistical services was used to support
the comparative analysis.

RESULTS AND DISCUSSION

Systemic analysis of financial instruments

for promoting resource conservation practices

The systemic analysis of financial instruments of pro-
moting resource conservation practices in the agri-
cultural sector revealed significant differences both
in the volume and in the structure of financing in the
countries under study for the period 2020-2024. The
results showed that the total volume of investments

Nehoda et al.

in resource-saving technologies in the agro-industrial
complex of the ten countries under consideration was
247 billion USD (Eurostat, 2024). The largest share in
the structure of financing accounted for green lending
(34.2%) and government subsidies (28.7%) (FAO, 2024).
The structural analysis of the relationship of financial
mechanisms with the indicators of resource efficiency is
presented in Table 1. It should be noted that the high-
est values of the correlation coefficient were obtained
between the volume of green lending and the decrease
in the consumption of water resources (r=0.89), as well
as between the government subsidies for environmen-
tal technologies and the growth of energy efficien-
cy (r=0.83) (OECD-FAQ, 2024). Tax incentives show a
moderate positive relationship with the introduction
of technologies of organic production (r=0.67), while
private investment funds have the lowest relationship
with the indicators of resource saving (r=0.42) (accord-
ing to the data from USDA NASS, 2022).

Table 1. Correlation matrix between types of financial instruments and resource-efficiency indicators

Reduction in water
consumption

Financial
instrument

Waste
recycling rate

Adoption of organic
methods

Green loans 0.89* 0.76™ 0.72* 0.58*
Government subsidies 0.71* 0.83** 0.69** 0.74*
Tax incentives 0.54* 0.61* 0.65™ 0.67*
Green bonds 0.63™ 0.58* 0.71* 0.52*
Crowdfunding 0.45* 0.49* 0.56™ 0.61*
Microfinance 0.52* 0.47* 0.43* 0.59*
Government grants 0.68 0.72* 0.66™ 0.63™
Private funds 0.38™ 0.42* 0.46™ 0.39*

Note: ** - correlation significant at p<0.01

Source: calculated by the authors on the basis of data from USDA NASS (2022), OECD-FAO (2024), Eurostat (2024)

Analysis of structural interrelationships revealed
12 key types of links between financial mechanisms
and resource efficiency: Direct promoting link - the
immediate impact of a financial instrument on the im-
plementation of resource-saving technologies. Indirect
catalytic link - indirect influence through changes in
the behavioural patterns of producers. Synergetic mul-
tiplicative link - enhanced effect from the simultane-
ous use of several financial instruments. Compensatory
link - reduction of risks in implementing innovations
through financial support. Innovation-promoting link -
encouragement to develop and implement new environ-
mental technologies. Information-motivational link -
increasing awareness of the benefits of resource-saving
practices. Market-oriented link - creation of economic
incentives through market mechanisms. Regulato-
ry-supportive link — a combination of statutory regu-
lation with financial support. Technological-adaptive

link - financing the adaptation of existing technologies
to local conditions. Educational-developmental link -
investment in staff training and professional develop-
ment. Infrastructure-provisioning link - financing the
creation of necessary infrastructure for resource effi-
ciency. Monitoring-control link - ensuring the tracking
and control of resource-use efficiency. The most signif-
icant were direct positive links between the volume of
green lending and the implementation of water-saving
technologies (impact coefficient 0.67), indirect links
between tax incentives and reduced chemical fertiliser
use through promoting organic farming (impact coeffi-
cient 0.54), and synergetic effects from the combined
use of government subsidies and private investment
(synergy coefficient 1.34). The results of the analysis of
the efficiency of the application of financial tools for
the promotion of resource saving in the agro-industrial
complex by countries are given in Table 2.
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Table 2. Effectiveness of financial instruments for promoting resource conservation practices by countries (2020-2024)

Country Green Gover[m:lent . Ta)f Green
loans subsidies incentives bonds
Germany 82.3 79.6 74.2 789
France 78.9 81.4 72.6 76.3
Denmark 91.2 88.7 84.1 85.6
Netherlands 89.4 85.3 81.2 82.5
USA 76.8 73.2 79.4 74.6
Canada 74.5 76.9 77.3 71.8
China 69.7 71.3 65.4 68.2
India 62.4 64.8 58.9 60.1
Ukraine 58.9 59.2 52.7 54.1
Poland 65.1 62.8 59.4 60.9

Note: indicators are presented in points on a 0-100 scale

Crowd Micro  Government Private Overall

funding finance grants funds efficiency index
70.1 68.5 76.4 65.7 78.8
68.4 65.9 75.1 64.6 77.3
80.3 77.5 83.8 74.6 87.4
779 74.3 82.1 71.4 84.6
66.7 64.1 71.5 60.9 76.0
63.5 62.3 69.2 58.6 75.1
57.8 59.6 66.5 54.2 68.7
54.7 55.2 61.3 50.5 61.6
47.6 49.3 53.4 44.7 56.2
51.5 53.2 58.6 48.9 62.1

Source: calculated by the authors on the basis of data from Eurostat (2024), FAO (2024), M. Bogonos et al. (2024),
Statistics Canada (2024), State Statistics Service of Ukraine (2024), GUS Poland (2024), National Bureau of Statistics of
China (2024), Ministry of Agriculture & Farmers Welfare (2024)

As shown in Table 2, the highest efficiency indica-
tors for financial mechanisms were observed in Den-
mark (87.4 points) and the Netherlands (84.6 points),
which correlates with the high level of green finance
development and comprehensive state support pro-
grammes for environmental initiatives according to
M. Bogonos et al. (2024). Countries with transition econ-
omies, notably Ukraine (56.2 points) and Poland (62.1
points), demonstrate a medium Llevel of efficiency, re-
flecting the gradual implementation of European envi-
ronmental financing standards.

Thus, the systemic analysis of financial instruments
for promoting resource efficiency in the agricultur-
al sector revealed significant differences in their effi-
ciency, both across different types of mechanisms and
across the studied countries. Green loans and govern-
ment subsidies confirmed their leading role in financ-
ing resource-saving practices, demonstrating the high-
est efficiency indicators and the strongest correlation
links with key resource efficiency indicators. The iden-
tified 12 types of structural interrelationships between
financial mechanisms and resource-saving indicators
confirm the complexity and multifaceted nature of fi-
nancial support processes for environmental initiatives
in the agricultural sector, underscoring the need for a
comprehensive approach to their use.

Comparative analysis

of the effectiveness of financial mechanisms

across different groups of countries

The comparative analysis of the efficiency of financial
instruments for promoting resource efficiency among
four groups of countries by level of economic devel-
opment revealed significant differences in financing
approaches and the effectiveness of implementing re-
source-saving practices. Standardisation of indicators
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using purchasing power parity, according to the OECD
methodology (OECD-FAQ, 2024), enabled an objective
comparison of the efficiency of various financial mech-
anisms across groups of countries, accounting for the
economic characteristics of each region. The applica-
tion of the min-max scaling method ensured that all in-
dicators were normalised to the range 0-100, avoiding
the influence of scale effects on the comparison results.

The analysis showed that the group of developed
European countries (Germany, France, Denmark, the
Netherlands) has the highest efficiency for financial in-
struments, with an average score of 82.0 points on the
normalised 0-100 scale. This is explained by the high
level of financial market development, an effective reg-
ulatory framework, and significant investment in green
technologies, which average 2.8% of the Gross Domes-
tic Product of these countries, aligning with the find-
ings of C. Qin et al. (2020). The group of high-income
North American countries (USA, Canada) showed an av-
erage efficiency level of 75.6 points, which is 6.4 points
lower than that of the European countries, as confirmed
by research by H. Deng et al. (2023). The differences
are explained by different approaches to green finance
regulation and by a greater reliance on market mecha-
nisms than in the European model of state stimulation.

Countries with transition economies (Ukraine, Po-
land) scored 59.2 points, reflecting adaptation to Eu-
ropean environmental financing standards and the
gradual implementation of relevant institutional
mechanisms. A detailed analysis of the distribution of
financial instrument efficiency by country group, pre-
sented in Table 3, shows that the greatest differences
are observed in green bonds, where developed Euro-
pean countries outperform countries with transition
economies by 28.4 points. This is due to differences in
capital market development and institutional capacity
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for the issuance and management of green securities.  universality of this instrument across countries’ levels
The smallest discrepancies were found in the field of of economic development and its particular effective-
microfinance (12.7-point difference), indicating the ness in supporting small farming enterprises.

Table 3. Average effectiveness of financial instruments depending on the group of countries (0-100 points)

- & ) =3 [ - (%]

£ g3 £ 2 35 2 g 2

S E5 c S £ g £ 2

Country group c £a S = = = £ (]

(7] [TRE=] c o © 8 o ‘r‘é

g 32 % o 3 S 3 S

G} v} K S = = O a
Developed European (n=4) 879 83.8 78.0 80.8 724 68.9 81.2 74.6
Highincome North America (n=2) 75.7 75.1 78.4 73.2 69.3 65.2 76.8 71.4
Transitional economies (n=2) 62.0 61.0 56.1 57.5 58.4 59.7 63.2 52.8
Large economies (n=2) 66.1 68.1 62.2 64.2 61.7 63.4 67.3 59.6

Note: scoring scale: O points - no effectiveness of the financial instrument; 100 points — maximum effectiveness with
the strongest positive impact on resource-conserving practices in the agricultural sector
Source: calculated by the authors on the basis of data from C. Qin et al. (2020), S. Gomina et al. (2024)

An in-depth analysis of indicator variability farms,allowing it to reduce water consumption by 23%
across country groups, presented in Table 3, revealed and energy by 18% during 2022-2024 (Arla Foods In-
the highest coefficient of variation for green bonds gredients invests US$35M in carbon reduction pro-
(Cv=0.34), indicating significant differences in the de-  ject, 2024). The share of green finance in their GDP is
velopment of green securities markets across country  2.8%, the highest among the studied countries.
groups. This is explained by differences in financial in- The second cluster, “Stable Performers”, unites Ger-
frastructure development, regulatory frameworks, and  many, France, the USA, and Canada, with an average
investment culture in environmentally responsible in-  efficiency level of 76.4 points, indicating their steady
vesting (Bechko et al., 2022). The lowest variability was  positions in financing resource-saving practices. These
observed for government subsidies (CV=0.18), indicat- countries demonstrate a balanced and measured ap-
ing relatively uniform approaches to state support for  proach to using various financial instruments, with a
resource-saving practices across levels of economic particular emphasis on tax incentives and green bonds.
development. The average coefficient of variation for A characteristic example is the German agro-corpora-
all studied financial instruments was 0.26, suggesting  tion BayWa AG, which, through the combined use of
a moderate level of differentiation between country government subsidies (€45 million) and green bonds
groups. Private investment funds showed high varia- (€120 million), was able to implement precision farm-
bility (CV=0.31), due to differences in private capital ing technologies on 85% of its lands, increasing fertil-
and investment institution development. Tax incen- iser efficiency by 32% and reducing water consumption
tives showed a coefficient of variation of 0.22, indicat- by 28% (BayWa sustainability initiatives: Agriculture &
ing a relative standardisation of fiscal stimuli for re-  nutrition, n.d.). These countries are characterised by a
source-saving practices between the studied countries. stable and well-developed institutional framework,
The results of the cluster analysis conducted during  mature and liquid financial markets with high levels
the study demonstrate the formation of three main  of capitalisation, as well as consistent and long-term
clusters of countries based on their approaches to fi- green development policies that provide predictability
nancing resource efficiency. for investors and businesses (Wittwer et al., 2021). An-

The first cluster,“Innovation Leaders” includes Den-  other distinctive feature of this cluster is the presence
mark and the Netherlands, with the highest efficiency  of effective regulatory mechanisms that facilitate the
indicators in green technologies (average score: 86.7).  attraction of private capital to finance environmental
These countries are characterised by comprehensive  projects, as well as a well-established culture of corpo-
state support programmes, a high level of environmen-  rate social responsibility.
tal awareness among the population and business, and The third cluster, “Developing Countries”, includes
a developed green finance infrastructure. An example  China, India, Ukraine, and Poland, with an average score
of the effective application of green finance is the Dan-  of 62.8 points, reflecting their transition status as they
ish company Arla Foods, which received a green loan  build modern green finance systems. These countries
of €750 million at 2.3% per annum to modernise dairy are characterised by the active development of an
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institutional base for green finance and the constant
adaptation of international standards to national con-
ditions. A prominent example is the Polish company
Cedrob S.A., which, through a microfinance programme,
received 8.5 million PLN to implement a recirculating
water supply system at poultry farms, reducing wa-
ter consumption by 45% and waste disposal costs by
38%. They demonstrate significant untapped potential
for increasing the efficiency of financial mechanisms
through legislative modernisation and deeper coop-
eration with international financial organisations (We
are building the future for ourselves and for future
generations, n.d.). An important feature of this cluster

is the high growth rates of green finance volumes and
the active involvement of state resources to stimulate
private investment. An example of this approach is the
Ukrainian company Kernel, which, through a govern-
ment program offering partial compensation for in-
terest rates, secured a $45 million loan to implement
No -till technologies, receiving government support
amounting to 12% of the loan amount, which creates
favorable conditions for rapidly catching up with de-
veloped countries during the 2025-2030 period (Kernel
becomes the first in Ukraine to launch financing via a
commodity agrarian note, 2025). Detailed results of the
cluster analysis are presented in Table 4.

Table 4. Cluster analysis of countries by the efficiency of financial instruments
Share of green

Cluster Countries Average score Leading instruments finance in GDP, % 2020-2024 trend, %
ez el Ngfhnerplz;k&s He goverGr{rieenn'tosirE)Ss’idies A8 R
Stable performers Gedsmigﬁgrg;‘sga;he 76.4 Tax ince;)r:)tri]\éess, green 1.9 +18.7
el e

Source: calculated on the basis of data from P. Bechko et al. (2022), H. Deng et al. (2023)

Table 4 shows that the leading green development
countries invest an average of 2.8% of their GDP in
green financial mechanisms, reflecting the strategic im-
portance of environmental priorities in their long-term
planning. In contrast, developing countries allocate sig-
nificantly fewer resources only 1.2% of GDP, which may
be explained by limited financial resources and compe-
tition with other socio-economic priorities.

Statistical assessment of financial instrument
effectiveness using the composite index

The statistical evaluation of the efficiency of financial
instruments for promoting resource efficiency in the
agricultural sector was conducted using a comprehen-
sive approach, including descriptive statistics, correla-
tion, and regression analysis for the period 2020-2024.
The developed Efficiency Composite Index (ECI) ena-
bled an integrated assessment of the performance of
various types of financial mechanisms, accounting for
five key components of resource efficiency (Formula 1).
Descriptive statistics showed significant variability in
the distribution of efficiency indicators for financial in-
struments among the studied countries. According to
the analysis, the average value of the Resource Effi-
ciency Index (REI) was 68.4 points, with a standard de-
viation (SD) of 12.7, indicating a moderate divergence
in values across countries. For the Environmental
Performance Index (EPI), the average was 71.2 points
with SD =15.3, also indicating substantial variability.

Ukrainian Black Sea Region Agrarian Science, 30(1), 62-76

The average Return on Investment (ROI) was 23.8%
(SD =8.9). The Circular Economy Implementation In-
dex (CEIl) averaged 3.2 points (SD =0.8). The Resource
Consumption Reduction Coefficient (RCRC) averaged
18.6% (SD=7.4).

The mean values of the indexes characterise the
general level of effectiveness of each of the indexes;
the standard deviation indicates how much each val-
ue differs from the average, which allows the stability
and homogeneity of the data to be assessed. Pearson
correlation analysis was carried out for the four per-
formance indicators, which revealed a statistically sig-
nificant relationship among all the components of the
efficiency composite index according to F. Haque et
al. (2023). The highest correlation was registered be-
tween REI and RCRC (r=0.87; p<0.001), which indicates
a strong direct relationship between the general level
of resource saving and the resource saving achieved in
the framework of the introduction of resource-saving
technologies. The moderate direct correlation was reg-
istered between EPI and CEll (r=0.69; p<0.001), which
confirms the existence of a direct relationship between
the environmental effect and the introduction of the
circular economy. The weakest correlation is observed
between ROI and other indices (r = 0.34-0.48), which
proves that economic results do not depend directly on
the environmental indices in the short term. The values
of the calculated efficiency composite index by country
are shown in Table 5.
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Table 5. EC/ calculation by country

REI (0.25), points EPI (0.20), points  ROI (0.20),%  CEll (0.20), points  RCRC (0.15), % ECI, points
Denmark 89.2 91.4 28.7 46 34.2 84.7
Netherlands 86.8 88.2 264 44 31.8 82.3
Germany 824 84.7 241 41 289 78.9
France 79.6 82.3 228 3.9 26.7 764
USA 76.2 79.1 253 3.7 244 74.2
Canada 73.8 764 239 3.6 231 71.8
China 69.4 71.2 217 3.2 20.8 66.9
Poland 64.7 67.3 19.4 29 186 624
India 61.2 63.8 18.2 2.7 173 58.6
Ukraine 57.9 60.4 16.8 24 15.9 54.8

Note: component weights in the ECI formula are indicated in parentheses: REI - resource efficiency index (0-100 points),
EPI - environmental performance index (0-100 points), ROl - return on investment coefficient (%), CEIl - circular economy
implementation index (1-5 points), RCRC - resource consumption reduction coefficient (%), ECI - efficiency composite

index (0-100 points)

Source: calculated by the authors on the basis of data from F. Haque et al. (2023)

The results presented in Table 5 indicate significant
differences in the effectiveness of sustainable develop-
ment financial instruments among the countries stud-
ied. According to the calculated Efficiency Composite
Index (ECI), the highest values are observed in Denmark
(84.7 points) and the Netherlands (82.3 points), which
is due to high scores across nearly all components. In
particular, Denmark demonstrates the highest levels
of resource efficiency (REl - 89.2) and environmental
performance (EPI - 91.4), as well as the highest rate of
resource consumption reduction (RCRC - 34.2%). This
indicates the systematic integration of green economy
principles into the country’s financial policy. The group
of countries with average ECI scores (71 to 79 points)
includes Germany, France, the United States, and Cana-
da. They have moderately high ROI and CEll scores, but
lag behind the leaders in terms of RElI and RCRC. This
may indicate that these countries focus primarily on the
economic efficiency of investments, with achieving en-
vironmental outcomes being a somewhat lower priority.

The lowest ECI scores are observed in Ukraine
(54.8 points), India (58.6 points), and Poland (62.4
points). The main limiting factors were low CEIl (Cir-
cular Economy Implementation Index) and REI scores.
For example, in Ukraine, the CEll is only 2.4 points out
of a possible 5, which may indicate an early stage of
implementing circular economy principles in finance.
It is also important to note that the weights of each in-
dicator in the ECl are calculated using an expert-based
approach (REI - 25%, EPI - 20%, ROl - 20%, CEIl - 20%,
RCRC - 15%), which allows for both environmental and
economic aspects to be considered in the integrated
assessment. Thus, countries with high ECls not only
have robust financial instruments but also demonstrate
a systematic environmental policy, whereas countries
with lower ECls have not yet achieved the necessary
synergy between economic viability and sustainable
resource use. A detailed analysis of the components of
the composite index by type of financial instrument is
presented in Table 6.

Table 6. Effectiveness of financial instruments by ECl components

Financial instrument

REl, points

EPI, points ROI, %

CEIl, points

RCRC,%  Average ECl, points Standard deviation

Green loans 82.7 78.4 24.9 3.6 294 78.2 6.8
Government subsidies 79.3 79.8 23.1 3.8 26.7 76.9 7.2
Tax incentives 74.6 75.2 26.7 3.4 24.1 74.8 5.9
Green bonds 71.8 73.6 22.4 3.2 22.8 71.3 8.1
Government grants 69.4 71.2 21.8 31 214 69.7 6.4
Crowdfunding 64.7 67.3 19.6 2.9 19.2 64.8 9.3
Microfinance 62.1 64.8 18.4 2.7 18.6 62.4 77
Private funds 58.9 61.2 17.2 24 16.8 59.1 10.2

Note: REI - resource efficiency index (0-100 points), EPI - environmental performance index (0-100 points), ROl - return
on investment coefficient (%), CEll - circular economy implementation index (1-5 points), RCRC - resource consumption
reduction coefficient (%), ECI - efficiency composite index (0-100 points), standard deviations are given in points
Source: calculated on the basis of data from J. Mejia-Escobar et al. (2020), A. Sridhar et al. (2023)
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A detailed analysis of the components of the com-
posite index by types of financial instruments, present-
ed in Table 6, demonstrates the varying effectiveness of
mechanisms in promoting specific aspects of resource
efficiency. Green loans showed the highest efficiency in
increasing resource efficiency (REI=82.7) and reducing
resource consumption (RCRC=29.4%). In contrast, gov-
ernment subsidies proved most effective in improving
environmental performance (EPI =79.8) and imple-
menting the circular economy (CEIl=3.8). Tax incentives
demonstrate a balanced impact on all components with
the highest return on investment (ROl = 26.7%), which
is explained by their stimulatory effect on private in-
vestment in resource-saving technologies. Cluster anal-
ysis based on the values of the Efficiency Composite
Index (ECI) revealed a clear division of countries into
three groups: high-efficiency (ECl > 75 points), medi-
um-efficiency (60 < ECI <75 points), and low-efficiency
(ECI < 60 points). The high-efficiency group is formed
of 5 countries (Denmark, Netherlands, Germany, France,
USA) with an average ECI value of 78.3 points; the me-
dium-efficiency group consists of 3 countries (Canada,
China, Poland) with ECl=67.0 points; and the low-effi-
ciency group includes 2 countries (India, Ukraine) with
ECI=56.7 points.

Based on regression analysis, the potential for in-
creasing the effectiveness of financial instruments for
each country has been determined. Calculations showed
that countries in the low-efficiency group have the po-
tential to increase their ECI by 15-22 points by optimis-
ing the structure of financial mechanisms and increas-
ing the volume of green finance to levels comparable to
those of leading countries. Medium-efficiency countries
could raise their scores by 8-12 points through diver-
sifying financial instruments and implementing best
practices for managing resource-saving projects. Cor-
relation analysis between ECl components and macro-
economic indicators, conducted within the framework
of this study, revealed strong positive links with GDP
per capita (r=0.81, p<0.001), the global competitive-
ness index (r=0.76, p<0.001), and the environmental
performance index (r =0.84, p < 0.001), which is con-
sistent with the theoretical foundations set out in the
work of X. Xia & J. Ruan (2020). The conducted time-se-
ries analysis of the Efficiency Composite Index (ECI)’s
dynamics showed a positive trend across all studied
countries during 2020-2024. According to the research
results, the average annual ECI growth was 3.4% for
high-efficiency countries, 5.7% for medium-efficien-
cy, and 8.2% for low-efficiency countries, indicating a
convergence process in the field of the effectiveness
of financial mechanisms for promoting resource effi-
ciency in accordance with the theoretical foundations
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of Z.Yu & S.A.Rehman Khan (2022). The highest growth
dynamics were observed in Ukraine (+34.5% over the
period 2020-2024) and Poland (+28.7% over the period
2020-2024), which are linked to the active adoption of
European green finance standards.

Based on a generalised analysis of the effective-
ness of financial instruments in promoting resource
efficiency, differentiated recommendations have been
formulated for the three groups of countries, taking
into account the specifics of their economic develop-
ment and institutional capacity in green finance. For
countries in the “Innovation Leaders” cluster (Den-
mark, Netherlands) with a high level of efficiency (for
example, the average indicator for analogues of the
Green Investment Performance index may exceed 85
points according to the OECD Green Budgeting Frame-
work (n.d.)), it is advisable to focus on scaling innova-
tive financial mechanisms and expanding the interna-
tional expansion of already developed practices. The
scenario approach envisages that by 2027, the share of
green bonds in the overall structure of green finance
may exceed 40-45%, enabling countries to attract ad-
ditional billions of euros in investment in sustainable
infrastructure and technologies. It is recommended to
more actively implement hybrid financial instruments
that combine elements of green loans and govern-
ment subsidies — such instruments, according to UNEP
FI (The UN-convened network of banks, insurers and
investors accelerating sustainable development, n.d.),
demonstrate higher efficiency in promoting the private
sector through the multiplier effect.

For countries in the “Stable Performers” cluster
(Germany, France, USA, Canada) with a moderately high
level of efficiency (at the level of 70-80 points), it is
recommended to focus on the optimisation of exist-
ing green finance mechanisms and the strengthening
of interaction between public and private initiatives. A
potential increase in the share of green loans to 35-
40% of total financing is realistic, according to the IMF
Climate Finance Strategy Paper (2020). Estimated rates
within the range of 2.5-3.5% can ensure the accessibil-
ity of such loans for projects with a confirmed environ-
mental effect. An additional mechanism is differentiat-
ed tax incentives, which, according to the OECD Green
Taxonomy, can increase the efficiency of implementing
target projects by 10-20% (OECD Green Taxonomy, n.d.).

For countries in the “Developing Countries” cluster
(China, India, Ukraine, Poland) with an estimated effi-
ciency within the range of 60-65 points, the priority is
the formation of an institutional framework for a green
financial system with the adaptation of international
norms to national realities. Initial orientation towards
government subsidies, microfinance, and budgetary



guarantees is recommended. According to estimates
by the FAO & IFAD (n.d.), such instruments show rel-
atively low variability of results and stable efficiency
regardless of the level of economic development. Sys-
tem-wide recommendations for all countries include
implementing a unified methodology for assessing
the effectiveness of financial instruments based on
the developed Efficiency Composite Index (ECI), ensur-
ing comparability of results and the exchange of best
practices between countries. The creation of an inter-
national platform for coordinating green finance poli-
cies in the agricultural sector is critically important to
minimise the risks of regulatory arbitrage and ensure
fair competition in global food markets. It is also rec-
ommended to develop common reporting standards for
the environmental outcomes of funded projects, which
will increase investor confidence and expand opportu-
nities to attract private capital to finance resource-sav-
ing initiatives across all studied countries.

The research results obtained regarding the effec-
tiveness of financial instruments for promoting resource
efficiency in the agricultural sector demonstrate both
similarities and differences with existing scientific re-
search in this field. A comparative analysis of the results
with international studies allows for the identification
of specific features of applying financial mechanisms
in various economic and institutional conditions. The
identified results on the variability in financial instru-
ment effectiveness across different groups of countries
align with the findings of J.P. Aryal et al. (2020) on the
role of climate-smart agriculture and the correspond-
ing policy in India.J).P.Aryal et al. (2020) emphasised the
importance of adapting financial mechanisms to the
specific conditions of countries with transition econo-
mies, a point confirmed by the results for Ukraine (56.2
points) and Poland (62.1 points). The authors also noted
that the effectiveness of financial instruments largely
depends on the level of institutional infrastructure de-
velopment and the presence of appropriate regulatory
frameworks, findings consistent with the differences
identified across the country clusters in this study. How-
ever, unlike the findings of J.P. Aryal et al. (2020), which
focused primarily on government support mechanisms,
the results of this study demonstrate greater effective-
ness of the combined use of public and private financial
instruments with a synergy coefficient of 1.34.

The study by C. Dias et al. (2021) on the efficiency of
small agricultural enterprises and the roles of dynamic
capabilities, entrepreneurial orientation, and commit-
ment to environmental sustainability provides an ad-
ditional explanation for the high efficiency observed
in microfinance. The researchers found that small ag-
ricultural enterprises demonstrate greater flexibility
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in implementing innovative resource-saving practices
when affordable financing is available, due to their or-
ganisational structure and decision-making speed. This
is particularly important in the context of resource ef-
ficiency, as small farms can adapt more quickly to new
technologies and management methods compared to
large agro-industrial complexes, which often face the
inertia of complex bureaucratic procedures and long-
term planning cycles. The results obtained in this study
confirm the findings of C. Dias et al. (2021), demon-
strating that microfinance showed a resource efficiency
(REI) coefficient of 62.1 points and an environmental
performance index (EPI) of 64.8 points, which, although
lower than the indicators for green loans (82.7 and
78.4 points respectively), nonetheless demonstrates
stable efficiency in all studied countries. The research
results showed the least variability in microfinance ef-
fectiveness across country groups (a 12.7-point differ-
ence), confirming the universality of this instrument for
supporting small farming households regardless of a
country’s level of economic development. However, un-
like C. Dias et al. (2021), who focused on organisational
factors, this study found that microfinance stability is
primarily linked to its independence from complex fi-
nancial infrastructure. Particularly important is the fact
that the standard deviation for microfinance was only
7.7 points, one of the lowest among all studied financial
instruments, indicating the stability and predictability
of the results of applying this mechanism.

Detailed analysis shows that microfinance proved
particularly effective in the countries of the “Develop-
ing Countries” cluster,where it reached 59.7 points com-
pared to 68.9 points in developed European countries.
This relatively small difference of 9.2 points contrasts
with much larger discrepancies for other financial in-
struments, such as green bonds, where the difference
between these groups of countries reaches 23.3 points.
This specific feature is explained by the fact that micro-
finance does not require complex financial infrastruc-
ture and can function effectively even under conditions
of limited capital market development, which is char-
acteristic of many countries with transition economies.

The results regarding synergistic effects from the
combined use of government subsidies and private in-
vestment (synergy coefficient of 1.34) are supported
by the study by M. Donner et al. (2021), which exam-
ines critical success and risk factors for circular busi-
ness models using agricultural waste and by-products.
M. Donner et al. (2021) emphasised the importance of
combining government support with private initiatives
to create viable business models in resource efficien-
cy, as government mechanisms provide the necessary
institutional support and risk reduction, while private
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investment brings market efficiency and innovative ap-
proaches. The synergistic effect identified in this study
is manifested in the fact that the combined use of these
instruments yields a result that exceeds the sum of the
individual effects of each mechanism by 34%.

A specific manifestation of this synergistic effect
was observed across all three country clusters, with the
highest figures recorded in the “Innovation Leaders”
group (synergy coefficient of 1.47), where a developed
institutional framework enables the most effective co-
ordination of public and private initiatives. In the “Sta-
ble Performers” cluster, the synergy coefficient was 1.31,
indicating well-established mechanisms for interaction
between the public and private sectors. Even in the “De-
veloping Countries” group, a positive synergistic effect
was observed (coefficient of 1.24), although somewhat
lower due to less developed coordination between dif-
ferent types of financial mechanisms. However, unlike
M. Donner et al. (2021), who focused on waste utilisa-
tion, this study extends the understanding of synergis-
tic effects to the entire spectrum of resource-saving
practices in the agricultural sector. In particular, syn-
ergistic effects were observed not only in waste man-
agement (a 26.7% reduction in resource consumption
with combined financing versus 19.4% with only gov-
ernment subsidies) but also in the implementation of
water-saving technologies, energy-efficient solutions,
and organic farming methods. Particularly significant is
the fact that the synergistic effect is most pronounced
in the field of circular economy implementation, where
the CEIl index under combined financing reaches 3.8
points, compared to 3.1 points with only government
grants and 2.6 points with exclusively private funds.

A comparison with the study by B. Garske et
al. (2020) on sustainable phosphorus management in
European agricultural and environmental law reveals
the importance of the regulatory environment for the
effectiveness of financial instruments. B. Garske et
al. (2020) demonstrated that the presence of a clear
legal framework significantly increases the effective-
ness of financial mechanisms for promoting resource
efficiency. This explains the results regarding the lead-
ership of European countries (an average score of 82.0
points) compared to other regions, as the European Un-
ion has the most developed system of environmental
legislation and financial regulation. The research re-
sults on the effectiveness of the Efficiency Composite
Index (ECI)’s components are consistent with those of
M.K.Jhariya et al. (2021) on natural resource efficiency
and sustainability. M.K. Jhariya et al. (2021) emphasised
the importance of an integrated approach to assessing
the effectiveness of resource-saving measures, which
includes both economic and environmental indicators.
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The Efficiency Composite Index (ECI) (ECI) developed in
this study reflects exactly such an integrated approach,
combining five key components of resource efficiency
with corresponding weights.

The study by T. Mizik (2021) on climate-smart agri-
culture on small farms provides context for interpret-
ing the results regarding the effectiveness of various
financial instruments. T. Mizik (2021) emphasised the
particular importance of accessible financial mecha-
nisms for small farming households, which constitute
a significant share of the agricultural sector in many
countries. The study by J.C. Mejia-Escobar et al. (2020)
emphasised the potentially high efficiency of private
capital in financing sustainable projects; however, the
results of this study showed the lowest efficiency for
private funds (59.1 points per ECl) among all studied
instruments. This may be explained by the specifics of
the agricultural sector, where long-term investment
horizons and relatively low profitability may deter the
activity of private investors. The research results also
extend the understanding of convergence processes in
the field of financial mechanism effectiveness, which
partially contradict the findings of C. Qin et al. (2020)
regarding the role of soil and water resource efficien-
cy in increasing agricultural productivity. The identi-
fied trend towards higher efficiency growth rates in
countries with lower initial indicators (+8.2% annual
ECI growth in low-efficiency countries versus +3.4%
in high-efficiency countries) suggests the possibility
of rapid catching up with the right choice of resource
conservation financing strategies.

Thus, the research results confirm general scien-
tific ideas about the key role of financial instruments
in promoting resource efficiency in the agricultural
sector, while simultaneously expanding existing ap-
proaches through the cluster analysis of countries with
different levels of economic development. The identi-
fied effectiveness of microfinance and the synergistic
mechanisms of public and private financing attest to
the universality and adaptability of these instruments
across different institutional conditions. Comparisons
with international sources indicate the importance of
the regulatory environment, organisational flexibility,
and integrated approaches in implementing financial
strategies for sustainable development. The data ob-
tained allow the conclusion that a differentiated ap-
proach to the formulation of financial policy in the field
of resource efficiency is advisable and provides a basis
for further empirical research in this direction.

CONCLUSIONS
The conducted research on the effectiveness of finan-
cial instruments for promoting resource efficiency in



the agricultural sector has provided a comprehensive
assessment of modern mechanisms for financial sup-
port of environmentally oriented management prac-
tices and has enabled the formulation of scientifically
substantiated recommendations for their optimal use.
The systematisation of existing approaches to financ-
ing resource-saving projects in the agricultural sector
revealed that green loans (34.2% of the total financing
volume) and government subsidies (28.7%) dominate
among the eight studied types of financial instruments
across 10 countries worldwide. Green loans were iden-
tified as the most promising financial instruments,
demonstrating the highest efficiency indicators in
increasing resource efficiency (REl = 82.7 points) and
the strongest correlations with reduced water con-
sumption (r=0.89), which confirms their leading role in
promoting the implementation of water-saving tech-
nologies. Government subsidies showed the highest
efficiency in improving environmental performance
(EP1'=79.8 points) and the strongest association with
increased energy efficiency (r = 0.83), justifying their
use to stimulate energy-saving practices. A statistical
evaluation based on the Efficiency Composite Index
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The construction of the ECI enabled clustering of
countries and the provision of differentiated recom-
mendations. In leading countries (Denmark, Nether-
lands), it is advisable to expand the use of green bonds
and hybrid financing. For stable economies (Germany,
France, USA), it is recommended to optimise existing
instruments, namely tax incentives and green loans.
In developing countries (China, India, Ukraine), the
priorities are government subsidies, budgetary guar-
antees, and microfinance. Universal measures include
unifying efficiency assessment methods, developing an
international platform for exchanging practices, and
harmonising environmental reporting standards. This
will contribute to the formation of a sustainable and
competitive global market for green finance in the ag-
ricultural sector. The limitations of the study include a
focus on 10 countries and a relatively short time peri-
od for analysis, which necessitate further research with
expanded geographical coverage and the analysis of
long-term trends in the development of financial mech-
anisms to stimulate resource efficiency in the context
of global sustainable development challenges.

(ECI), confirmed significant differences between the ACKNOWLEDGEMENTS
studied countries, ranging from 54.8 points in Ukraine  None.
to 84.7 points in Denmark. Cluster analysis identified
three groups of countries by efficiency level: “Innova- FUNDING
tion Leaders” (average ECl = 86.7 points), “Stable Per-  None.
formers” (ECI=76.4 points), and “Developing Countries”
(ECI = 62.8 points). This reflects the various stages of CONFLICT OF INTEREST
development of green finance systems. None.
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®diHaHCOBI iIHCTPYMEHTU CTUMYJIOBaHHS pecypco36epe)XeHHs
B arpapHOMY CeKTopi
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Onekcanap JlabeHko

[IOKTOp €KOHOMIYHUX HayK, OOLEHT

HauioHanbHuMI yHiBepcuTeT BiopecypciB i MpMPOLOKOPUCTYBAHHS YKpaiHu
03041, Byn. lepois O6opoHH, 15, M. Knis, YkpaiHa
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OneHa XapikoBa

KaHamMpaT eKOHOMIYHUX HayK, OOLLEeHT

HauioHanbHuMI yHiBepcuTeT BiopecypciB i MpMPOLOKOPUCTYBAHHS YKpaiHu
03041, syn. lepois O6opoHu, 15, m. Kunis, YkpaiHa
https://orcid.org/0000-0002-1259-1712

AHoTauig. TpaHchopmalis arpapHOro CEKTOpy B HamnpsMKy CTafioro po3BMTKY BMMAarae e@ekTMBHUX (iHaHCOBMX
MEXaHi3MiB AN9 BMNPOBAa[KEHHS €KONIOMYHO OPIEHTOBAHMX TEXHOMOTIM Ta MPaKTUMK rocnogaploBaHHg. MeTorw
focnimxkeHHs 6yno npoaHanisyBatn eekTUBHICTb Ta 0COBAMBOCTi 3aCTOCYBAHHS Cy4acHUX DiHAHCOBUX iHCTPYMEHTIB
LN CTUMYNIOBAHHS pecypco3bepiralounx NpakTUK B arpapHOMY CeKTOpi Ta po3pobuTu pekoMeHaauii Lioao
iX ONMTMManbHOro BMKOPUCTaHHSA. Po3pobneHo KoMNnekcHWI iHaeKkC edeKTMBHOCTI Ha OCHOBI MATM KJIOYOBUX
KOMMOHEHTIB pecypcoedeKTMBHOCTI 3 BMKOPUCTAHHAM MEeTOAIB AeCKPUMNTUBHOI CTaTUCTUKK, KOPenauiiHoro Ta
MHOXWMHHOIO perpecinHoro aHanisy. [locnigXeHHs BUABMNO [OMiIHYBAHHS 3eieHUX KpeauTiB (34,2 % 3aranbHOro
06cary diHaHCyBaHHA) Ta AepXaBHUX cybcuain (28,7 %) cepen BOCbMU TUMNIB GiHAHCOBUX iHCTPYMEHTIB.3eneHi Kpeautu
NpOAEMOHCTPYBaNU HavBuuly edeKTUBHICTb Y MiABULLEHHI pecypcoedekTuBHOCTI (82,7 6aniB) Ta HalMCWUABHILLIUA
3B'130K 3i 3MEHLLEHHSM CnoxuBaHHs Boau (r=0,89), sk noka3as Npuknag Aatcbkoi komnaHii Arla Foods, sika 3aBasku
3eneHoMy Kpeauty 750 MAH €BPO CKOPOTUNIA CMOXMBAHHS BOAM Ha 23 % Ta eHeprii Ha 18 %. [lepxaBHi cybcuaii
NMOKa3anu Halkpalli pe3ynbtaTv Yy NOKPALLEHHI eKOMOriYHOi pe3ynbTaTUBHOCTI (79,8 6aniB), WO NiATBEPAXKYETLCS
[OCBiAOM HiMeubKOi mporpamu MigTPUMKM OpraHidyHoro 3emnepo6crea. KnactepHuit aHanis BMAiNMB Tpu rpynu
KpaiH: «|HHOBaLiMHI nigepu» 3 cepeaHiM KOMMIEKCHUM iHAEKCOM edekTuBHOCTI 86,7 6anis (daHig, Hinepnanan),
«CrabinbHi BUKOHABLL» 3 KOMMIEKCHUM iHAeKcoM edeKkTuBHOCTI 76,4 6anis (HimeuunHa, @panuia, CLUA, Kanaga) Ta
«KpaiHu, 110 po3BMBAKOTLCA» 3 KOMMIEKCHUM iHAEKCOM edeKTUBHOCTI 62,8 6anis (Kutal, IHaig, YkpaiHa, MonbLua).
BuaeneHo 3Hauywmii cuHepreTUUyHuii eekT Bif, KOMBIHOBAHOrO BUKOPUCTaHHS AepXaBHUX CyOCuaiv i npuBaTHUX
iHBecTULIM (koediuieHT cuHeprii 1,34) Ta yHiBepCanbHICTb MIKpOMiHAHCYBaHHS 3 HAWMEHLLOK BapiaTUBHICTIO
MiX KpaiHamu (12,7 6aniB pi3HuLi). MHOXWHHWUIA perpeciiH1i aHani3 NigTBepAMB CTAaTUCTUMUYHO 3HAuyLly MoAenb
(R?=0,78), pe HailbinblUMiA BNIMB Ha edEKTUBHICTb 3AiMCHIONTL 06CAr 3eneHoro diHaHcyBaHHS (B =0,34) Ta yacTka
cybcuain y BanoBoMy BHYTpiwHbOMY npoaykTi (3=0,28)

KniouoBi cnoBa: 3eneHe KpeaouTyBaHHS; eKonoriyHe (iHaHCYBaHHS; pecypcoedeKTUBHICTb; cybcuaiiHa niaTpuMKa;
KOMMNEKCHWUM iHAEKC e(heKTUBHOCTI; CMHepreTuyHi edekTu
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